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HU We, N.V. RAYCHEM SA., a 
BeMan Company, of 692 Diestsesteenweg, 

St ™f ! pn*ent Invention relates to an 
elSriJ wnnector suitable for makmgan 
e ecS connection between at least two 
elSSctt conductors, for example the 

making such a connection comprises apar 
of heat-snrinkable sleeves, each 01 ™$ 
cootams a ring of solder. An end portion of 
SeTtiie slelves is received wrfbm, -i« 
firmly bonded to, an end portwn i of the 
nther sleeve to form, in effect, a single neat 
S^kabte sleeve containing two solder 
Sine device includes a single prem- 
ie mn ofround cross-section having 
v^f?if ^Hsin a oart of the sleeve and 
Svmr £ cA reV^such thai : it can be 
cuTtogive two separate paite. of thepm, 
Shfch parts can be positioned m a .desired 
«wT Tbe central region of die pm 
KtainJ^e ?esired S of tjepm when 
STdevice is installed (by heating to cause 
&e SSrinkable sleeves to stonA and fee 
sokteTto fuse) on the stripped end of the 
coaXl cable. When the device has been 
Stalled on me cable, the pin is cutand die 
Sro parts of the pin can be inserted mj ap- 
propriately spaced holes in a printed circuit 

th above-described device is very 
n^fnl in many situations, it has the oisaa- 
v^thTth spacing .taM l the two 
oarts of the pin obtained after cutting is 
deSmtaed by the shape of die pm (and &us 
by thTn^nfactnrer), and that a different 
device is therefore required for each board 



having a different hole spacing. This disad- 
vantage is a considerable one as spacings on 
printed circuit boards are not standard: small 
variations can occur, for e^ple, between 
metric and British system boards (a metric 
S for example, having a 5 rnmspacmg 

can occur between one user and anoth^ 
The manufacturer is thus faced with t the 
problem of supplytag many, different 
devices, each wim a different pm. 

The present mvenhon provides an 
electrical connector compiling a .first 
hollow member havmg first and second ends 
at least the first of which is open, a first 
electrically conductive member retained m 
oTmtegral with the first hollow member at 
kast ptrTof which electrically conductive 
membw extends beyond the second end of 
the first hollow member, a second hoflow 
member having first and second open ^ends, 
a second electrically conductive member 
retained in or integral with the second 
hollow member, at least part of which 
second electrically conductive m^nber 
extends beyond one of the ends ot the 
second hollow member, the first end ofthe 
first hollow member being shdabty retained 
in die second hoflow member, and the two 
electrically coimuctive membars being 
electrically insulated from each other. The 
mvenfcm also provides a method of making 
an electrical connection between an 
electrical component and. at least two 
electrical conductors, m which method the 
Sector of the invention is used. The 
connector of the mvenhon may, to 
. example, be used in conjunction with a 
cable comprising at least two conductors, 
to example Tcoaxial or shielded cable^ 
Alternatively, tt may. for rample^ used 
in conjunction with two or more non-coaxial 
insulated conductors, for example the 
conductors in a twistedpair l^HSs 
It is to be understood that, m this 
specification, an "open" end is an end which 
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b capable of receiving an object to b 
connected; thus the end of a heat- 
recoverable sleeve which is recovered into 
close contact with a pin is not said to be 

fK,? e ^ h ° 11 ? wme m«>er » preferably 
sfidably retained m the second hollow 
member in such a way that it cannot be 
wittidrawn from the second hollow member 
not matter which way it is moved relative to 
10 the second hollow member. It is to be 
understood, however, that the expression 
shdably retained" used above also includes 
the case wherein the first hollow member 
cannot be completely withdrawn from the 
15 second hoflow member if it is moved in one 
direction relative to the second hollow 
member, but can be completely withdrawn 
if it is moved m the other direction 

™ «, Jh CT « °J *• &st h ° n °* member in 
20 the article of the invention that is received 
m the second hoflow member is slidable in 
the latter member, the spacing between the 
two electrically conductive members can be 
adjusted (within the limits imposed by the 
25 dimenaons of the article) (omv desired 
value. The invention thus makes it possible 
to provide a connector which can be used 
for example, with printed circuit boards' 
having different hole spacmgs and it is not 
30 necessary, as was previously the case, to 
make a separate connection device for each 
bole spacing. 

When the connector of the invention is 

« ^ to f make 3,1 etectrical connection 
35 between, for example, a circuit board and 
two conductors, the spacing between the 
electrically conductive members may be 
adjusted to the desired value and the 
electrically conductive members may be 
40 inserted in the holes in the board and 
secured thereto by any desired method. The 
end of the conductors are stripped to 
expose a length of each of mem and are 
inserted in the connector so that one of the 
45 conductors (the inner conductor in the case 

, a J? oa ? al cabIe ) >s adjacent to the first 
electrically conductive member and the 
other (the outer conductor in the case of a 
coaxial cable) is adjacent to the second 

50 electrically conductive member. It will be 
understood that stripping must be carried 
out m such a way that there is no electrical 
contact between the two conductors or 
between a conductor and the electrically 

55 conductive member other than the one to 
which is to be electrically connected. Ac 
electrical connection is then made between 
each conductor and the respective elec- 
tncally conductive member. In a preferred 
60 mbodunent of the invention (see below) 
wherein each hoflow member comprises a 
heat-shrmkable sleeve of electrically in- 
sulating material and each sleeve has a 
quantity of solder therein, the electrical 
05 connections can be made merely by heating 



flie article to cause the sleeves to shrink and 
tile solder to fuse. Where the conductors and 
the connector are such as to make this 
possible the electrical connection between 

^♦2 ^! COnd 5 uctors a*** the respective 70 
electrically conductive member may be 

ISSh be 5 ,re J . the other conductor is 
S ° £° n n d ad J ace, »t to its respectiv 
electrically conductive member 

The above installation steps may, if 75 
desned, be reversed, so that thTconnector 
of die invention is first installed on the 
conductors, or one of the conductors, (care 
bemg takento maintain the desired spacing 
of me electacafly conductive member^) and 80 
ttie electrically conductive members are 
then connected to the electrical component, 
for example, a printed circuit board 
Moreover, the connector of the invention 
can, of course, be used for more than two 85 
conductors provided that a hollow member 
™L™ 'electncally conductive member % 
Pnmded for each conductor. If, for 
example, a third hoflow member k 

\ **** °P en ead of * e second go 
hollow member may, if desired, be sfidably 
retained m an open end of the third hollow 
member. Thus the invention also provides a 
connector according to the invention, which 
abo comprises a third hollow member 95 
53 fi ^ st and second open ends, a third 
electrically conductive member retained in 
° r "^Bral with the third hollow member, 
the third electiicafly conductive member 
bemg electiicafly insulated from the first 100 
^second electrically conductive mem- 

The connector of the invention comprises 
S tT'JZ Ff^ntmg complete withdrawal 
°*™ e «"* h ° now member from the second 105 
hollow member in at least one direction. 
Advantageously, the first end of the first 
hoflow member is captive m the second end 
of the second hollow member, in which case 
the second electrically conductive member 110 
advantageously extends beyond the second 
™ . ®f«2dhoDow member. Thus, for 
example, the first end of the first hollow 
member may comprise a portion having a 
larger outer diameter than the remamdefof 115 
^ ™ emb ^ ^d/or the second end of the 
second hollow member may comprise a 
portion of smaller inner diameter than the 
remainder of the member. The larger or 

^ Zi*Z ete l p 0 ^ 011 . ma y be ob ^ med - 120 

mL£T!& °y P'opdmg the hollow 
nrSSf a 4*"* or necked-down 

af appropnat . Alternatively, or in 

5^ * outer or inner diameter of a 
E$2L,£ a hoIlow member may be 125 
modified by providing a layer of a suitable 

SSS? ™ &e r «terior or interior of that 
EKSt-P" 8 ' for ?™ m Pte, one or more 
nngs of tiiermoplastic material may be used 
toprovm the desired modification in the 130 



10 



diameter. Examples of smtable — — 
plastic materials are the fasible ttemo^ 
mastic materials described m British Patent 
£525 No. 1,062,043. H a mg 
thermoplastic material is positioned, for 
Sample, on the interior of the second end 
oHhe second hollow member mat ring may 
not only provide a portion of reduced in- 
ternal diameter, but may also assist in 
SSmg me second electrically conducive 
member in position and/or may, when 
moUeMorm a dam to prevent the escape of 
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when a c nnector comprising on ormor 
electrically conductive hollow members is 
installed on a cable; the insulating means 
may, for example, comprise one or more 
heat-shrinkable sleeves of electacally in- 
sulating material which is or are shrunk 
roundthe connection when the latter has 

^PreSnSi materials for crimpable sleeves 
to be used in the connector of the invention 
are materials which may be used for toe 
manufacture of electrically conductivepm 
members, for example, ,copper,Jwass. 
phosphor-bronze, and berylhum copper. 

Although the hollow members used m the 
connectcTof the invention may be etec- 
Jicafly conductive, at leas t one the 
hollow members preferably <^pmes a 
b^t-shrinkable sleeve of electrically in- 
sulating material; advantageously, each 
hollow member comprises such a heat- 
shrmkable sleeve. Such sleeves, are 
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mouen, » — r 

molten solder (if used). 

Although means such as those descnbed 
abovefor preventing disengagement of the 
m?t and second hollow members should 
mSnaSy be present in the connector of the 
mention, there may be some arcumstences 
S wmchit is more convenient to supply the 
fi^Vand second hollow members (and 
SocSed electrically conductive members) 

separately so that the user can ^ one « shrinkaDie sieevc. —~ -- . 

the other immediately before use. Tae ui sm™ inexpensive, and can readily be 
nation therefore also provides a kit of parte J^mSured nTthe desired size and shape, 
which comprises a first hollow member and 5^fSexample, a heat-shrinkable sleeve 
etectricany P conductive ^member k^S** ^SybepWdedwilhanecked-down 
above and a second hollow member and ^ b y applying heat to the end 
etectrically conductive member as defined ^P^ m cause it to shrink while 
atove^ S this case, of course, ^ device Igg^J^ of the remainder of die 
does not include means for preventing P^* «»* example by the insertion into the 
sS^tionofmehoUowmembersunlesstiie J^ve of an appropriately sized mandrel). 
S are such as not to prevent assembly ^^^^Sheat-shrudcabte sleeves of 
of the device. . th „ electrically insulating material are used, no 
the first hollow member ami/or the ^tiring material is normally 
second hollow member may if des«^ ^Sd to toutete one electricaUy con- 
uprise an electrically «»^™ Hiv? member from the other, or to inl- 
and W be, for e xampte, a oucu ^ ^ environment the connection 

Say be used to form an eiec J«i con- tacaUy con ^ ^ hollow 
nection between the respective eleotocauy com SmtaWe materials for the heat- 
conductive member and a conductor m- ^P^/^trically insulating sleeves 
Sted mto the hottow member, and no ^f^^g^Tthe invention are 
n^innal components are necessary, used accoraing j". British Patent 

£r--\e a ^ eaTh grffartta Nos.^S. 1.010.064 and 

nectioiTmay if desired be used. Whm each *P«£ ca d ^dude, for example, 

of the hollow ,inembe« is^elec^aDy ! Xylene and crosshnked 

conductive, insula^ nmte^mu^,M fc^^ 

such a position that it can be brought into etectr^yw a cond uctor inserted into the 

contact with the holtow member on a^^,^,. the heat^hrii^ble sleeve 

crimping or heat-shrinking of ^hollow aeeve.ui me 0 b ects (that is 

3), is electrically ^ecS^w^uctive member and the 

other hollow member ^ the other etec ™ J^ r) J be jom e4. and hrfds mem m 

o5 « S»'SS£j r tM3 contact. Normally, however. « is desn-able 
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to provide additional means, preferably a 
quantity of solder, for enhancing the 
electrical connection between the sub- 
strates. The solder fuses and flows when the 
connector is heated to cause shrinking of 
the heat-shrinkable sleeve and is forced by 
the sleeve into close contact with the ob- 
jects to be connected. The solder must 
normally, of course, be so positioned in the 
sleeve that it does not fin the entire cross- 
section thereof, and is advantageously in the 
form of a ring. The solder is suitably 
prefluxed. 

One difficulty that is sometimes found 
when a heat-shrinkable sleeve (optionally 
together with a fusible material) is used to 
join two objects is that where for some 
reason the sleeve in its expanded state must 
have a particular diameter, the shrinkage 
ratio of the sleeve (that is, the ratio between 
its diameter in the expanded state and mat 
in the fully shrunk state) may not be suf- 
ficient to bring the sleeve into close contact 
with the substrates on shrinking. This dif- 
ficulty is frequently found in the previously 
proposed device described earlier in this 
specification, wherein the smaller diameter 
sleeve must be large enough to engage the 
larger diameter sleeve so that the expanded 
sleeves can be bonded together to form a 
one-piece device, In the connector of the 
present invention, however, the first sleeve 
may have as small a diameter as may be 
desired (provided, of course, means are 
present to prevent it from being completely 
withdrawn from the second sleeve in at least 
one direction), thus making it possible to 
obtain a firm and reliable bond between the 
electrically conductive member in the first 
hollow member and a conductor inserted 
into that hoDow member. 

At least one of the electrically conductive 
members used in the* connector of the in- 
vention is advantageously such that at least 
a portion of that part of the member which 
extends beyond the open end of the 
respective hollow member is at an angle to 
the longitudinal axis of that hollow member. 
The electrically conductive members are 
preferably 90° pins so that, when using a 
circuit board having holes normal to the 
surface of the board, the hollow members in 
the connector of the invention may Be 
approximately parallel to the board surface. 
Although electrically conductive members, 
for example pins, which are round in cross- 
section can be used, electrically conductive 
m mbers, for example pins, which are 
square in cross-section have die advantage 
that is is somewhat easier to prevent 
rotation of such electrically conductive 
members when installing the connector of 
the invention. Each electrically conductive 
member is advantageously retained in the 
respective hollow member in such a way 



that substantially no axial or rotational 
displacement of the electrically conductive 
member relative to the hollow member is 
possible. This may be achieved, for 
example, by means of an adhesive or, in the 70 
case of a heat-shrinkable first hollow 
member, by shrinking the second end 
portion of the hollow member into firm 
contact with the electrically conductive 
member, the strength of the bond formed 75 
bemg enhanced, if deared, by a quantity of 
thermoplastic material. Alternatively, or in 
addition, the first and/or second elec- 
trically conductive member may be held 
firmly between the respective hollow 80 
member and an insert, for example a ring of 
solder and/or a ring of thermoplastic 
material positioned within the hollow 
member. In the latter case a heat-shrinkable 
hollow member may, during manufacture of 85 
the connector, be positioned around the 
msert(s) and the electrically conductive 
member and partially recovered so that it 
tightly grips the inserts) and the electrically 
conductive member. Materials from which 90 
puis can be made include, for example, 
copper, brass, phosphor-bronze and 
beryllium copper. 

In the case of an electrically conductive 
hollow member, although any of the above- " 95 
described methods may be used for 
retaining the electrically conductive 
member in the hollow member, the elec- 
trically conductive member is preferably 
formed in one piece with the hollow 100 
member. Thus, for example, the electrically 
conductive member and the hollow member 
may be stamped out of sheet metal 

Each electrically conductive member 
used according to the invention is 105 
preferably, if it is not formed integrally with 
the respective hollow member, so mounted 
in that hollow member that the axis of that 
portion of the electrically conductive 
member that is within the member is sub- 110 
stantLally parallel to the longitudinal axis of 
the hollow member. Advantageously, 
however, the axis of the electrically con- 
ductive member does not coincide with the 
axis of the hollow member so that the 115 
electrically conductive member is eccentric 
with respect to the hollow member, this has 
the advantage of making it easier to insert a 
conductor into the hollow member and of 
making it possible for the electrically con- 120 
ductive member to be as close as possible to, 
for example, a printed circuit board so that a 
connection to the board made may be as 
strong as possible. 

If it is desired to install the connector of 125 
the invention on a cable before installing it 
on, for example, a printed circuit board, the 
connector may be so constructed that no 
rotation of one hollow member relative to 
th other is possible during installation so 130 
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- L i ^„„n n out r conductor is connected to a printed 

that the alignment of the electacafly out J. of a connec tor 

conductive mmbers of the coimector is not ^J^^ J e invention, the second 

disturbed during installation. Thus, for acco^g member may to 

example, the hollow members may be o ^f^g t ^tinue the shielding provided 

such a cross-section (for example square) ^^^netor and, if the distance 

tbatnorototionisposabte. AltenmUvely, or JY ^ and sec0 iid electrically 

in addition, a P*^i25S2l on cSnduSve members is correctly chosen, a 

cording to the invention may be mounted on ^"V^ ^ impedance match may be 

one orW support memb^ or o«ctete ^^Th^in icumstances where die 
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conneciura uw*»»»»»»& -- — _ — . - -.. 
oass through a respective hole m a first 
bracket whfle in addition, or alternatively, 
the second electrically conductive members 
pass through holes in a second bracket The 
use of such brackets not only has the ad- 
use ul ■>«"- _i „ alcn has the 



members is not restricted to a particular 
value by the hole spacing on the OTcmt 
board, tire manufacturer can mdicate to me 
user of the device what spacing between the 
electrically conductive members should be 
used to give the best impedance match for a 
• - Tin, nrcjmt invention therefore 



vantage mentioned above, but also has the ff^T nrovides a method of making an 



advantage mai mc ui^av« v 
Slut relief to the electricaUy .conducave 
members if the connectors are mstaUed on 
the board before being installed on t the 
cable Furthermore, the use of brackets 
Sake* impossible to make a plurahty of 
connectionV quickly and easfly and, if 
desired, automatically. A plurality of 
connectors of the invention mounted on £ne 



u — 

etectncal connection between a printed 
circuit board and a cable comprising an 
inner conductor and an outer conductor, 
which method involves using the connector 
of the invention. In particular the invention 
provides such a method in which the spacing 
between the electrically conductive 
members in that connector of the invention 



^ecio^orthTinventiou mounted on one ^£^^££ed^ 
° r ^^r^^Jlef^t c^ectiont aTclose as'SLible to that of 



Je^n^tion device wLfli variable spacing 
and such a device is also provided by the 
nresent invention- . 
P The connector of the invention may be 
made by any suitable method. One such 
method involves providing or forming the 
second hollow member with the second 
electrically conductive member, providing 
the first hollow member and/or the second 
hollow member with retaining means, in- 
troducing the second end of the fust hollow 
member into the first end of the second 



is so cnosen uuu. uk. — 7 — , 
connection is as close as possible to that of 

the cable. . t 

Further advantages of the connector of 
the invention are that the hollow members 
may provide strain relief at the connection 
and, where a heat-shrmkaWe nisulating 
sleeve containing a q^tn^of solder Bused^ 
that the sleeve itself provides insulation tor 
the connection, an/ that the amount of 
solder can be selected by the manufacturer, 
and not left to the judgement of the person 
installing the sleeve". Moreover, the con- 



art As we ll as having the advantage outlined 
above, namely of making ir possible to use a 
single connector for boards with different 
hole spacing*, the connector of the in- 
vention also has the advantage that it may m 
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TToaucmg uic ~z — z - „..rond installing tne sieeve. mu^"<«. — re- 
member into the test end of the second m- ^ mck and easy to install, especially 
hollow member, pushing .^ tot boj^ ^e lase where heat-shrinkable sleeves 
member through the ^ on K d J 1 °^ conSning solder are used, 
until the first hollow member extends out of ^S^^^on ^ now be described, by 
the second end of to se^hoDow J^t*™** to the 
member, and, if the tot electocauy «m- J ^ drawings, m which: 
ductive member is not formed mtegraUy acc ^£"{ £ a longi tudinal cross-section 
wimmetothoItow mem^,nBtotogthe connector constructed m ac- 
first electrically conductive member m toe ^ ^ invention, the connector 
tot hollow member. The prec^e metood cmdauce mtt^ « ^ ^ 

of carrying out each of these f^ ™°* Fmwe 2 is a view of a plurality of con- 
course depend ontte nature of to ^ ^ntion mounted on a pan- 
components of the connector, but wdl not ^f^" 

pVesfnt any difficulty to those skilled m the of tockets. ^ to ^ ^ , 

shows a connector 1 which comproes a first 
sleeve 2 and a second sleeve 3 of heat- 
shrinkable electrically insulating material 
(for example, eradiation crossunked 
polyvinylidene fluoride). The first sleeve 2 
E__ ~-i ~a Aiamttter nortion 4 at a first 
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v^tio^nlstoadvantagetotUmay^ potion 4 a"t 'a tot 

some cases be used to obtarn a comection ^J^B^d, at the opposite end, 5. is 

between a cable and a printed ^rcuit board ^^^^^ with a 90° bent pin 6 of 

which connection has an nnpedance which s™ 1 ^^^. The pin 6 may be 

is acceptably close to the impedance of the square cross _ f tiime d phosphor- 

cabkTThus, it has been found that when a made toe xamj ^F m ^ ving 

cable comprising an inn r conductor and an bronze. i ne pm r 
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. relative to the sleeve 2 by the shrunk nd 
portion 5 and by a ring 7 of prefluxed solder 
which is contained within the sleeve 2; the 
pin 6 is sandwiched between the sleeve 2 
5 and the solder ring 7. The downwardly 
extending portion of the pin is a force fit in a 
hole in a bracket 8. 

The second sleeve 3 is, like the first sleeve 
2, also provided with a ring of prefluxed 
10 solder, 9, and a 90° bent pin, 10. The pin 10 
is retained in position in the sleeve 3 by the 
sleeve3 and the solder ring 9. A first end 11 
of the sleeve 3 is open to receive a cable (not 
shown), while the second end has a con- 
15 stricted portion 12 which cooperates with 
the enlarged diameter portion 4 of the first 
sleeve 2 to prevent the first end of the first 
sleeve 2, which is slidingly received in the 
second end of the second sleeve 3, from 
20 being completely withdrawn therefrom. As 
indicated by the dotted lines in Figure 1, 
sliding of the sleeve 2 in the sleeve 3 permits 
adjustment of the spacing between the pin 6 
and the pin 10. 
25 In the connector shown in Figure 1, the 
downwardly extending portion of the pin 10 
is a force fit in a hole in a bracket 13. If 
desired, the bracket 13 may be replaced by a 
bracket 13 4 through which a horizontal 
30 portion of the pin passes. The brackets 8 and 
13' can be seen more clearly in Figure 2, 
which is a view of four connectors of the 
invention mounted on brackets 8 and 13' to 
form a paddle card termination device with 
35 variable spacing. The connectors, la to id, 
shown in Figure 2 are generally similar to 
the device 1 m Figure 1 except that each of 
the second sleeves, 3a to 3d, includes a ring, 
14a to 14d of fusible thermoplastic material 
40 at the second end thereof. These rings assist 
in holding pins 10a to lOd in position in the 
respective second sleeve, provide a portion 
of reduced internal diameter at the second 
end of that sleeve, and, when the device is 
45 heated to cause the sleeves to shrink and the 
solder to fuse, melt and form a dam for the 
solder to prevent it escaping beyond the end 
of the sleeves 3a to 3d. It should be noted 
that sleeves used in the device illustrated in 
50 Figure 2 are transparent, and that the rings 
of solder and thermoplastic material can be 
seen through the transparent sleeves. The 
rings 14a to I4d may, for example, comprise 
any of the fusible thermoplastic materials 
55 described in British Patent Specification No. 
1,062,043. 

WHAT WE CLAIM IS:— 

1. An electrical connector comprising a 
first hollow member having first and second 
60 ends at least the first of which is open, a first 
electrically conductive member retained in 
or int gral with the first hollow member, at 
least part of which electrically conductive 
member extends beyond the second end of 



the first hollow member, a sec nd hollow 65 
member having first and second open ends, 
a second electrically conductive member 
retained in or integral with the second 
hollow member, at least part of which 
second electrically conductive member 70 
extends beyond one of the ends of the 
second hollow member, the first end of the 
first hollow member being slidably retained 
in the second hollow member, and the two 
electrically conductive members being 75 
electrically insulated from each other. 

2. A connector as claimed in claim 1,. 
which also comprises a third hollow member 
having first and second open ends, a third 
electrically conductive member retained in 80 
or integral with the third hollow member, 

the third electrically conductive member 
being electrically insulated from the first 
and second electrically conductive mem* 
bers. 85 

3. A connector as claimed in claim 2, 
wherein the first open end of the second 
hollow member is slidably retained in the 
third hollow member. 

4. A connector as claimed in any one of 90 
claims 1 to 3, wherein the first end of the 
first hollow member is captive in this second 

end of the second hollow member. 

5. A connector as claimed in any one of 
claims 1 to 4, wherein the second elec- 95 
trically conductive member extends beyond 

the second end of the second hollow 
member. 

6. A connector as claimed in any one of 
claims 1 to 5, wherein, in order to retain the 100 
first end of the first hollow member in the 
second hollow member, the first end of the 
first hollow member comprises a portion 
having a larger outer diameter than the 
remainder of that member and/or the 105 
second end of the second hollow member 
comprises a portion of smaller inner 
diameter than the remainder of that 
member. 

7. A connector as claimed in claim 6, 110 
wherein the larger diameter portion is a 
flared portion of the first hollow member 
and/or the smaller diameter portion is a 
necked-down portion of the second hollow 
member. 1 15 

8. A connector as claimed in claim 6 or 
claim 7, wherein the outer diameter of the 
first hollow member and/or the inner 
diameter of the second hollow member is 
modified by means of a layer of thermo- 120 
plastic material on the exterior or interior, 

as the case may be, of that hollow member. 

9. A connector as claimed in any one of 
claims 1 to 8, wherein the first hollow 
member comprises an electrically con- 125 
ductive material. 

10. A connector as claimed in claim 9, 
wherein the first hollow member comprises 
a crimpable metal sleeve. 
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11 A connector as claimed in any one of 
claims 1 to 10, wherein the second hollow 
member comprises an electrically con- 
ductive material. 
5 12 A connector as claimed in claim ii, 
wherein the second hollow member 
comprises a crimpable metal sleeve. 

13 A connector as claimed m any one of 
daiins 1 to 8, 11 and 12, wherein the first 

10 hollow member comprises a heat-shrmkaole 
sleeve of electrically insulating material. 

14 A connector as claimed in claim 13, 
wherein the heat-shrinkable sleeve is 
provided with a quantity of solder. 

ic 15. A connector as claimed m any one of 
claims 1 to 10, 13 and 14, wherein the 
second hollow member comprises a neat- 
shrinkable sleeve of electrically insulating 
material. ' , . 4 c 

on 16 A connector as claimed m claim 19, 
wherein the heat-shrinkable sleeve is 
provided with a quantity of solder. 

17 A connector as claimed in any one 01 
claims 1 to 16. wherein at least one of the 

n c electrically conductive members is such that 
at least a portion of that part of the member 
which extends beyond the respective hollow 
member is at an angle to the longitudinal 
axis of that member. 

™ 18. A connector as claimed m claim 17, 
wherein the first electrically conductive 
member comprises a 90° pin. 

19 A connector as claimed in claim 1/ or 
claim 18, wherein the second electrically 

15 conductive member comprises a 90 pm. 

20 A connector as claimed in any one or 
claims 1 to 19, wherein either or both of the 
electrically conductive members has a 
square cross-section. # 

40 21. A connector as claimed m any one of 
claims 1 to 20, wherein either or both of the 
electrically conductive members is retained 

in title respective boll .. . «• 1 . 

way that axial and rotational displacement 

45 of that electrically conductive member 
relative to the respective hollow member is 
substantially prevented. . 

22 A connector as claimed m claim £k % 
wherein axial and rotational movement is 

50 substantially prevented by means of a 
portion of the hollow member firmly 
engaging the respective electrically con- 
ductive member. 
23. A connector as claimed in claim zz, 

55 wherein the engagement between the 
hollow member and the electrically con- 
ductive member is enhanced by a quantity 

of thermoplastic mat rial. 

24 A connector as claimed m any one of 

60 clahns 21 to 23, wherein axial and rotational 
movement is substantially prevented by 
cooperation between the hollow member 
and an insert within the hollow member, a 
portion of the electrically conduct™ 

65 member being sandwiched between the 



hollow m mber and the insert 

25. A connector as claimed in claim 2A, 
wherein the insert comprises a ring of solder 
and/or a ring of thermoplastic material. 

26. A connector as claimed in any one of /u 
claims 1 to 12 and 14 to 25, wherein, whetf 

the first hollow member comprises an; 
electrically conductive material, the first 
electrically conductive member is formed in 
one piece with the first hollow member. 75 

27. A connector as claimed in any one of 
claims 1 to 14 and 17 to 26, wherein, when 
the second hollow member comprises an 
electrically conductive material, the second 
electrically conductive member is formed m 80 
one piece with the second hollow member. 

28. A connector as claimed in any one of 
claims 1 to 25, wherein at least one of the 
electrically conductive members is so 
mounted in the respective hollow member 85 
that the axis of that portion of the elec- 
trically conductive member that is withm 

the member is substantially parallel to the 
longitudinal axis of the hollow member. 

29. A connector as claimed m claim 25, W 
•wherein the axis of the electrically con- 
ductive member does not coincide with the 

axis of the hollow member. ■ 

30. A connector as claimed in any one of 
claims 1 to 29, wherein rotation of one 95 
hollow member relative to the other is 
substantially prevented. 

31. A connector constructed substantially 
as described herein with reference to, and as 
illustrated by, Figure 1 or Figure 2 of the 100 
accompanying drawings. 

32. A device which comprises a plurality 
of connectors as claimed in any one of 
claims 1 to 31 mounted on one or more 
support members. 1 

33. A device as claimed tn claim 
constructed substantially as described 
herein with reference to, and as illustrated 
by, Figure 2 of the accompanying drawings, 

34. A kit of parts which comprises a first uu 
hollow member as specified in any one of 
claims 1,9, 10, 13 and 14 and, retained in or 
integral with the first hollow member, a first 
electrically conductive member as specified 
Sany one of claims 1, 17, 18, 20, 26,28 and 1 15 
29, and a second hollow member as 
specified in any one of claims 1, 11, 12, 15 

and 16 and, retained in or integral with the 
second hollow member, a second elec- 
trically conductive member as specified m 1^0 
any one of claims 1, 17, 19, 20 and 27 to 29. 

35. A method of electrically connecting 
an electrical component to two electrical 
conductors, which method comprises 
making an electrical connection between 
each conductor and the desired part of the 
component by means of a respective 
electrically conductive member of a con- 
nector as claimed in any one of claims 1 to 

31 die relative p sitions of the first and JJU 
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second hollow members of the article being 
adjusted if necessary. 

36. A method as claimed in claim 35, 
wherein the electrical component is a 

5 printed circuit board and each electrically 
conductive member is inserted in a 
respective hole in the printed circuit board. 

37. A method as claimed in claim 35 or 
claim 36, wherein the two electrical con- 

10 ductors are the inner and outer conductors 
of a coaxial cable. 

38. A method as claimed in any one of 
claims 35 to 37, wherein the spacing be- 



8 



tween the electrically conductive members is 
chosen such that the impedance of the 15 
connection is as close as possible to that of 
the cable. 

39. A method as claimed in claim 35 
conducted substantially as described herein. 
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